An unprecedented 1,4-diphospha-2,3-disila butadiene (-PQ Q QSi-Si Q Q QP-) derivative and a 1,3-diphospha-2-silaallyl anion, each stabilized by the amidinate ligand † and KC 8 in a 1 : 1 : 3 ratio. The same reaction in a 1 : 2 : 6 ratio in the presence of one equivalent of 18-crown-6 ether affords the 1,3-diphospha-2-silaallyl anion.
In 1998, Dillon et al. published a book with the title, phosphorus: the carbon copy. 1 For decades this leitmotiv strongly influenced the research in phosphorus chemistry. In the meantime silylenes have attracted much attention due to their unique structures and bonding properties. A number of silylenes have been synthesized and structurally characterized. 2 In most of the cases, it has been observed that either the compounds possess a monomeric SiQP unit or a cyclic dimeric (Si 2 P 2 ) or trimeric (Si 3 P 3 ) arrangement. 5 So far, only the reaction of P 4 with PhC(N( t Bu)) 2 SiN(TMS) 2 resulted in the formation of an acyclic SiQP-PQP-PQSi chain. 4d Recently we reported an acyclic 4p electron delocalized butadiene analogue containing a Si-Si bonding motif (1,4-diamino-2,3-disila-1,3-butadiene). 6 The successful isolation of a CQSi-SiQC chain inspired us to investigate whether it is possible to isolate a RPQSi-SiQPR chain, as R-P is isolobal to C. 7 In 9 reported for any multiple bonded phosphorus-silicon compound in the literature supporting a more stronger and less polarized SiQP bond. As expected, the 29 Si NMR spectrum of 3 displays a triplet at d = 43.4 ppm ( 1 J SiP = 181 Hz). The 31 P NMR spectra of 2 and 3 each exhibit a singlet at d = À133.9 and À161.5 ppm, respectively. These data are in good agreement with a symmetrical environment of the molecules. The molecular structures of 2 and 3 were determined by single-crystal X-ray diffraction studies (Fig. 1, Fig. S3 , ESI † and Fig. 2, Fig. S4 , ESI †). ‡ The P1-Si1-Si2-P2 skeleton of 2 has a trans-bent geometry (torsion angle 2.671). The average Si-P bond length in 2 is 2.123(1) Å, hence it is shorter than a Si-P single bond distance previously reported for a e.g. LSiP(i-Pr) 2 (2.307(8) Å) 10 derivative but only slightly longer than the SiQP double bond lengths found for phosphasilenes, e.g. as in LSi(SiMe 3 )QPSiMe 3 (2.095(3) Å). 4c The average Si-P bond length of 2 and quantum chemical calculations (vide infra) indicate that the Si-P double bonds are significantly polarized.
The Si-Si bond distance in 2 is 2.383 Å, which is slightly shorter than the parent bis-silylene L-Si-Si-L (2.413(2) Å).
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The structure of 3 (Fig. 2) consists of a 1,3-diphospha-2-silaallyl anion and a potassium cation, which is bonded to an 18-crown-6 ether and a THF molecule in one of the axial positions. The Si(1)-P(1) and Si(1)-P(2) bond lengths are 2.166(7) and 2.168(6) Å, respectively, indicating the extensive delocalization of the anion. Thus, the Si-P bond distances in 3 are significantly shorter than an average Si-P single bond distance (2.307 (8) In order to explain the electronic structure and bonding scenario of 2 and 3, DFT calculations were performed at the M06-2X/def2-SVP level of theory (see Computational details, ESI †). Computed singlet and triplet states of 2 and 3 showed that the singlet is the ground electronic state with energy differences of (DE S-T ) 42.3 and 33.7 kcal mol À1 , respectively. The geometrical parameters are in good agreement with the X-ray crystal structures as seen from the alignment and superposition of the conformers (Fig. S1 and Table S1 , ESI †). The formation of both complexes 2 and 3 from precursor 1 is highly exergonic with energy values (DG S L ) À363.0 and À390.5 kcal mol
À1
, respectively, suggesting their favorable formation. To gain insight into the bonding nature of the Si-Si, Si-P and Si-N bonds in 2, we carried out natural bond orbital analysis at the BP86/TZ2P//M06-2X/def2-SVP level of theory implemented in the ADF2013.01 program suite. 13 The Si-Si bond exhibits a s-occupancy of 1.878e with equal contributions from the bonding partners (Si B 49%). The Si-P covalent bond shows a double bond character with s and p occupancies of 1.940 and 1.847e, respectively. Both the bonded electron densities (s and p) of Si-P are polarized towards the P atom [P(s) B 57%, P(p) B 79%], as pictorially represented by natural bond orbitals (Fig. S2 and Table S2 , ESI †). The s-bond is formed mainly from the sp hybridized orbital of Si and the almost pure p-orbital of the P atom. The NBO (NBO = Natural Bond Orbital) also locates a lone pair with an occupancy of 1.886e at the P atom. The Si atom is connected to one N atom via a single bond with an electron occupancy of 2 Molecular structure of the anion in 3; the t-butyl groups, the cationic part, the isopropyl groups and hydrogen atoms are omitted for clarity. Anisotropic displacement parameters are depicted at the 50% probability level. Selected experimental [calculated at R-M06-2X/def2-SVP for the singlet state] bond lengths (Å) and angles (deg): Si1-P1 2.1662 (7) 1.862e, where the electron density of this bond is mostly localized on the N center (B87%), which indicates that it is a very polar electron sharing bond (Table S7 , ESI †). In contrast, the other N atom contains a lone pair which suggests a closed shell interaction between the Si and N atoms. The lone pair of electrons on the N atom donates an electron to the Si center as is evident from NRT calculations. 13 An accumulation of positive and negative charges on the LSi and TripP fragments (q LSi = 0.76e; q TripP = À0.76e) (Table S3 , ESI †) indicates a significant Si -P s donation; a similar observation was reported for carbenedichlorosilylene stabilized phosphinidenes. 14 The NBO proposed electronic scenario is further studied by QTAIM 15 calculations. The important topological parameters at the (3,À1) bond critical points (BCP) are given in Table S4 (ESI †). The electron density at the BCP of the Si-P bond [r(r) = 0.111] along with the respective Laplacian [r 2 r(r) = À0.059] indicates a covalent interaction. The calculated ellipticity of the Si-P bond [e BCP = 0.335] is much higher than that of the Si-P covalent single bond [e BCP = 0.14] previously reported, 16 indicating a significant double bond character in this case.
The Laplacian value, r 2 r(r), of À0.155 for the Si-Si bond clearly suggests its covalent nature. The Wiberg bond indices (WBI) of the Si-Si and Si-P bonds are calculated to be 0.85 and 1.40, suggesting a single bond and a partial double bond, respectively. Similar to 2, the phosphorus atom in 3 provides a major contribution towards the formation of both Si-P s-and p-bonds [P(s) B 59%, P(p) B 81%]. These bonds show occupancies of 1.891 and 1.828e, respectively (Table S2 , ESI †). Moreover, similar to 2, the AIM calculations of 3 show slight covalency of the Si-P bond with respect to the Laplacian value [r 2 r(r) = À0.044]. Here also the ellipticity value (e BCP = 0.334) and Wiberg bond indices (WBI = 1.30) correspond fairly to a double bond character. The KS-HOMOs of compounds 2 and 3 show the p-bonding in the Si-P bonds (Fig. 3) . Thus overall the observations have confirmed that both of the compounds have significantly polarized Si-P bonds with a notable double bond character.
NMR calculations at the PBE0/TZ2P 17 level reveal the 29 Si chemical shift of 2 at 30.0 ppm, which is more up-field shifted when compared with that of 3 (42.4 ppm). The 31 P NMR spectra of 2 and 3 also show chemical shifts at À141.5 and À177.8 ppm, respectively (Table S5, ESI †) . These values demonstrate similar trends with the experimental findings.
In conclusion an unprecedented acyclic 4p-electron -PQSiSi QP-motif and a 1,3-diphospha-2-silaallyl anion have been isolated and structurally characterized. The theoretical investigations of compounds 2 and 3 indicate that both of the products have polarized Si-P bonds with a significant double bond character. 18 The data were integrated with SAINT. 19 A multiscan absorption correction and a 3l correction 20 were applied using SADABS. 21 The structures were solved by SHELXT 22 and refined on F 2 using SHELXL 23 in the graphical user interface SHELXLE. 24 
